Background: Mode of delivery and some certain risk factors have a relationship to postpartum stress urinary incontinence (SUI). For that reason, the objective of this study was to assess the prevalence of postpartum stress urinary incontinence (SUI), the relationship between postpartum SUI and mode of delivery; and the association between SUI and other demographic and obstetric factors.
Methods:
In this prospective observational cohort study, all primiparous women who were under postpartum care in obstetric and gynecologic ward were recruited. Four hundreds primiparous women with no history of urinary incontinence (UI) who fulfilled the criteria and would like to participate in this study were followed up for three months after delivery. The analysis was done using Stata 12. Bivariate analysis using Chi-square test and multivariate analysis using logistic regression test were done to obtain associated risk factors to postpartum SUI.
Results:
The prevalence of postpartum SUI was 8.8%. The mode of delivery was significantly associated with postpartum SUI, there were more women who got vaginal delivery that had stress urinary incontinence (14.1%) compared to women caesarean section (7.1%) with OR=2.1 (95% CI=1.05-4.31), this risk increased when vaginal delivery was assisted with vacuum instrument (OR=9.1, 95% CI=3.9-21.6). There was no statistical difference of stress urinary incontinence incidences in patients with emergency or elective caesarean section with OR=0.84 (95% CI=0.28-2.57). Based on multivariate analysis BMI ≥30 kg/m 2 at labor, vacuum assisted delivery, birth weight more than 3,360 g, and second stage labor more than 60 minutes appeared to be associated with an increased rate of postpartum SUI.
Conclusion:
Stress urinary incontinence increased in the early postpartum period of a primiparous woman. Although vaginal delivery increased the risk of postpartum SUI, elective nor emergency caesarean delivery without vaginal delivery id not appear to increase the risk of stress urinary incontinence.
Urinary incontinence is a worldwide public health problem that affects the life of millions of women and causes serious socio-economical, physical and psychological problems. It will also affect sexual intercourse that causes a decrease in quality of life, depression, and lower self-esteem. Urinary incontinence could harm women's emotional state, which will cause lower self-esteem and fear of sexual intercourse. 1 In a study, it was stated that urinary incontinence, Alzheimer's disease and stroke were the three chronic diseases that would badly affect and decrease the quality of health. 2 World Health Organization (WHO) stated that urinary incontinence was a major health problem, and there were more than 200 million populations in the world having problems with micturition. 3 The increasing cost related to urinary incontinence treatment became government's awareness whereas billions of dollar were issued every year in United States. 4, 5 Urinary incontinence prevalence among women was about 3-55% depending on the limits and age groups, which were varied in each country due to several factors. 6 According to systematic review by Thom and Rortveit 7 , acquired urinary incontinence postpartum prevalence was 33%, half of whom was stress urinary incontinence prevalence. 7 In Indonesia, urinary incontinence prevalence was still unknown because there was an assumption that urinary incontinence was a normal condition in postpartum women and a lot of women tended to feel shy to check their condition to health professionals. 8 It was also estimated that the people seek treatment to nonformal health providers, causing a lot of cases unregistered and the data were less accurate. Although this problem was rather disturbing and affected the quality of life, patients rarely seek for medical treatment. 9 Stress and urge urinary incontinence are the two most frequent types. Stress urinary incontinence is a type of urinary incontinence related to physical activity, defined by uncontrolled urinary excretion during activity, sneezing or coughing. 10 Stress urinary incontinence and prolapsed pelvic organs are common incidence and need to be repaired on operation in 11% women near 80 years old, with a possibility of reoperation as 30%. This incidence is related to vaginal delivery and parity which cause pelvic floor dysfunction. 11 Boyles et al showed that the first labor influenced the most towards the mechanism of continence. 12 However, it was still questioned whether caesarean section could prevent pelvic floor trauma. 1, [13] [14] [15] In a study, it was reported that women with persistent stress urinary incontinence at three months postpartum, 92% would continue to stress urinary incontinence for five years postpartum. [16] [17] [18] This study aimed to know the prevalence and risk factors of postpartum stress urinary incontinence (SUI) in Indonesia.
METHODS
This study was an observational cohort study which included all primiparous women who were hospitalized after labor in obstetric and gynecology ward in Arifin Achmad Hospital, Pekanbaru, Riau during July 1 st -December 31 st 2014. Primiparous women with no history of urinary incontinence (UI) who fulfilled the criteria were recruited. The inclusion criteria were single gestation, gestational age while labor is equal or more than 37 weeks, birth weight more than 2,500 grams, and would like to join this study by signing informed consent form. Then, subjects were asked to fill questionnaire sheet of urinary incontinence called the questionnaire for urinary incontinence diagnosis (QUID) 19 validated in Bahasa Indonesia with an assistance from research team who had been trained regarding the filling of QUID questionnaire. The adopted QUID questionnaire was translated by sworn translator and validated by urogynecology consultants in urogynecology division of Cipto Mangunkusumo Hospital (RSCM) Jakarta. Presampling of QUID questionnaire was done in urogynecology clinic at RSCM using 30 random samples and the validation test result was reliable with Cronbach's alpha value was 0.97 for SUI type questionnaire and 0.96 for urgency urinary incontinence (UUI) type questionnaire. 20 Patient's data regarding demography risk factors likes age, body weight before gestation and during the labor, body masss index (BMI) as well as obstetric risk factors like delivery mode, length of second stage (started from full dilation to expulsion of the baby), baby's body weight at birth, presence or absence of episiotomy and presence or absence of perineal laceration with its severity were collected from medical record. After that, researcher conducted cough test by himself. Before conducting the test, the subjects were instructed to do a spontaneous micturition followed by drinking two glasses of water (16oz=450ml) and waiting for two hours. After that, subjects were asked for coughing loudly in lithotomy position. Cough test was positive when urinary excretes from external urethral meatus. If there was no urinary excreted from external urethral meatus, then the test was repeated in the standing position. In a monitoring at three months postpartum, subjects were asked to refill QUID questionnaire and we underwent cough test again. Subjects suffering stress urinary incontinence before gestation and having incomplete data were excluded from this study. The protocol of this study has been approved by Ethical Review Board for Medicine and Health research Universitas Riau Faculty of Medicine, Pekanbaru-Riau, Indonesia (No. 10/ UN19.1.28/UEPKK/2014).
The analysis of this study was processed with statistic data analysis (Stata) 12. Data distribution of subject was processed by univariate descriptive analysis and presented in number (n) and percent (%), based on the dummy descriptive data table. The relationship between risk factors (demography and obstetric) and postpartum stress urinary incontinence was conducted with bivariate analysis. After that, we conducted a selection for variables that fulfilled criteria to be included into multivariate analysis using stepwise backward method. The p value was significant if it was less than 5% with 95% confidence interval. The results of the analysis were reported in frequency, p value percentage, and odd ratio (OR). After conducting multivariate analysis for independent variable, we conducted calibration test (Hosmer and Lemeshow) and area under curve (AUC) discrimination test.
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RESULTS
During July until December 2014, a total of 447 primiparous women shortlisted by inclusion and exclusion criteria were willing to join this study on the first examination right after their deliveries. In this population, 137 subjects (31.6%) suffered urinary incontinence with distribution of urinary incontinence type as follows: 40 subjects (8.9%) were stress urinary incontinence, 51 subjects (11.4%) were urge urinary incontinence, and 46 subjects (10.3%) showed mixed urinary incontinence. From 447 subjects, 400 subjects (89.5%) were willing to come and complete this study on second examination at three months postpartum. In this population, 81 subjects (20.3%) suffered urinary incontinence, 75 subjects (54.7%) were persistent urinary incontinence at three months postpartum and six subjects (7.41%) were new cases. From 81 population suffering urinary incontinence, 35 subjects (8.8%) were stress urinary incontinence, 25 subjects (6.3%) were urge urinary incontinence and 21 subjects (5.3%) showed mixed urinary incontinence as seen in figure 1.
Subjects characteristic
There were 400 subjects that had undergone second examination at three months postpartum (Table 1 ). Not ready n=0
First examination n=447
Second examination n=400
Refuse examination (n=5) Lost to follow-up (n=42) 12 also found similar results that there was no significant difference between the incidence of urinary incontinence in the elective caesarean section (6.1%) and emergency caesarean section before labor (5.7%) or caesarean section during labor (6.4%). 12 This finding supported the theory that the risk of postpartum urinary incontinence was relatively the same between caesarean section done before labor and during labor. 12 Therefore, labor process did not reduce the protective effect of cesarean section to the risk of SUI. This finding was clinically important since most primigravid patients tried to give vaginal delivery before having a caesarean section, thus vaginal delivery that ended up with caesarean section did not increase the risk of SUI. Although the result of this study and Boyle's study showed that the risk of SUI within three months postpartum was increased in subjects who undergone vaginal delivery, this finding was only consistent for short term outcome (three months). 12 This was relevant to the recommendation issued by National Institutes of Health State of the Science conference: Caesarean Delivery on Maternal Request in 2006. It stated that within three months postpartum, the group of women who had planned cesarean section developed less urinary incontinence compared to the group of women who had vaginal delivery. However, two years afterwards, the incidence of urinary incontinence in both groups was the same. 24 This study results also showed that birth weight more than 3,360 g was increasing the risk of SUI with OR=8.31 (95% CI=3.94-17.50) and much more when reaching >3,700 g with OR=9.99 (95% CI=4.09-24.37). Eftekhar et al 25 showed that birth weight >3,000 g are increasing the risk of SUI at four months postpartum (p<0.001; χ 2 =22.5). Glazener et al 22 obtained increasing risk of SUI with birth weight was >3,700 with OR=1.56 (95% CI=1.12-2.19). Boyles et al 12 showed that birth weight had no influence to urinary incontinence in caesarean section subjects, but birth weight of 4,000 g or more in vaginal birth would increase the risk of urinary incontinence with OR=1.22 (95% CI=1.03-1.45). 12 The increasing risk of SUI in subjects with the longer duration of the second stage of labor, by and lower than the result by Glazener et al 22 (13.5%). This finding was also lower than the result of a meta-analysis by Thom and Rortveit 7 with SUI prevalence average of 12.6%. 7 Based on the distribution of urinary incontinence type, 43% of subjects had stress urinary incontinence, 31% had OAB, and 26% had mixed urinary incontinence (Figure 1) . This finding was similar to the result found by Glazener et al 22 and meta-analysis by Thom and Rortveit.
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The study by Glazener et al 22 showed that 48% subjects had SUI, 22% had OAB, and 30% had mixed type, while Thom and Rortveit 7 found that the frequency of SUI was 46%, about twice the prevalence of OAB. Meta-analysis by Thom and Rortveit 7 also found a higher incidence of SUI in vaginal delivery (average of 30.8%) compared to caesarean section (average of 14.8%). 7 This study also showed that emergency cesarean section did not increase the risk of SUI compared to elective caesarean section http://mji.ui.ac.id 60 minutes, was denoted in this study (52.4%), compared with less than 60 minutes in duration (7.2%) with OR=14.16 (95% CI=5.47-36.68). Boyle et al obtained increasing risk of urinary incontinence in subjects with duration of the second stage of labor >45 minutes (61.5%) compared with subjects with duration <45 minutes (51.5%) with p=0.001. 12 The result of this study gave important information to patients, clinicians, and stakeholders related to options of giving delivery mode with its risk of SUI later. Clinicians' awareness in antenatal care to motivate and give advice to pregnant women to maintain ideal body weight during pregnancy had a big role in preventing the negative impact of SUI in their quality of life in the future.
In conclusion, results from this study reveal that vaginal delivery is associated with a higher risk of stress urinary incontinence than caesarean delivery. Labor did not affect the protective effect of cesarean delivery. Modifiable risk factors for stress urinary incontinence, such as obtaining an ideal body weight, and preventing a traumatic and long process of vaginal delivery were identified and hold promise as potential preventive measures for postpartum stress urinary incontinence.
